Introduction {#sec1}
============

Sexual dysfunction is a complex medical issue with biological, psychological, and social influences[@bib1], [@bib2], [@bib3] and is estimated to be highly prevalent in the global population. In men, the prevalence of any sexual problem has been estimated to be approximately 31%, and the incidence increases with advanced age.[@bib2], [@bib4]

According to the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5), male sexual dysfunction can affect desire, arousal, and the ability to have an orgasm and includes 4 specific diagnoses: erectile disorder/dysfunction (ED), hypoactive sexual desire disorder (HSDD), delayed ejaculation, and premature ejaculation (PE).[@bib5] These can be lifelong (primary, defined as being present since the first sexual encounter), acquired (secondary, appearing later), situational (context dependent), or generalized (occurring in any situation).[@bib5]

The most common sexual dysfunctions are ED and PE,[@bib6] which frequently coexist.[@bib7], [@bib8] The latter is diagnosed by the presence of the following symptoms for ≥6 months, occurring in \>75% of sexual encounters: (i) inability to attain or sustain a penile erection during sexual activity and (ii) a reduction in erectile rigidity.[@bib5] ED is estimated to affect approximately 52% of men aged 40--70 years,[@bib9] and it is believed that ≤322 million men worldwide will experience ED symptoms in 2025.[@bib10]

Many definitions exist for PE; however, the International Society for Sexual Medicine (ISSM) defines the condition as a combination of (i) ejaculation within 1 minute after vaginal penetration in the case of lifelong PE or within 3 minutes in acquired PE; (ii) difficulty with delaying ejaculation, and (iii) a significant impact on the individual, including frustration, distress, or avoidance of sexual intimacy.[@bib11] Similarly, DSM-5 defines PE as recurrent ejaculation within 1 minute of penetration and before the person wishes it.[@bib5] The use of disparate definitions means that the prevalence of PE is difficult to estimate.[@bib5] Although epidemiologic studies have estimated the global incidence of PE to be 20%--30% across all age groups,[@bib12], [@bib13], [@bib14], [@bib7] these rates may not meet the current diagnostic criteria for PE,[@bib11] and estimates according to the ISSM and DSM-5 criteria have been suggested to be approximately 4%.[@bib11]

Sexual dysfunction can have a profound impact on an individual's life and general well-being[@bib15] and has been associated with low self-esteem,[@bib16] mental health problems,[@bib17], [@bib18], [@bib19], [@bib9] interpersonal and intimacy problems,[@bib16], [@bib17], [@bib18], [@bib19] decreased sexual functioning and satisfaction[@bib18], and decreased quality of life.[@bib18], [@bib20], [@bib21] Therefore, it is important to identify and implement effective interventions. Current interventions include pharmacologic therapy, surgical treatments (penile prosthesis), topical therapy, hormonal treatment, psychosocial interventions (behavioral interventions, cognitive behavioral therapy, hypnosis, and mindfulness-based interventions), and complementary and alternative medicine (CAM) treatments (such as herbal treatments, yoga, and physical activity), with varying use and effectiveness.[@bib22], [@bib23], [@bib24], [@bib25]

Growing interest in sexual dysfunction and its treatment has resulted in a large number of studies, evident from the multitude of published systematic reviews and meta-analyses.[@bib26], [@bib27], [@bib28] However, although valuable, individual systematic reviews are often limited to a narrow field of research in terms of population, interventions, or outcomes. Although some reviews have focused on 1 type of intervention, such as behavioral interventions,[@bib12] bibliotherapy,[@bib29] or CAM,[@bib23] most reviews have targeted medications, with phosphodiesterase type 5 (PDE-5) inhibitors (sildenafil and tadalafil) and their effects in reducing the symptoms of ED attracting considerable attention.[@bib30], [@bib31] Other reviews contain limitations, such as comparing drug and psychological interventions for sexual dysfunctions without determining all outcomes of clinical interest.[@bib26], [@bib32] In addition, most reviews have targeted single disorders such as ED[@bib33] or PE.[@bib34] To the best of our knowledge, a succinct summary of the findings of these reviews across different interventions, including both pharmacologic and non-pharmacologic approaches, has not yet been published. An overview of reviews could summarize the evidence of a range of interventions, providing a more accessible resource for decision-makers than multiple systematic reviews.[@bib35], [@bib36] This review of systematic reviews provides an overview of the comparative effectiveness of different pharmacologic, non-pharmacologic, and combined interventions currently used to treat ED and PE.

Materials and methods {#sec2}
=====================

The review protocol was registered a priori in the National Institute of Health Research International Prospective Register of Systematic Reviews (PROSPERO), registration number CRD42017077461. The protocol offers the full description of the method used. Only minor changes were made to the protocol during the review. This overview was carried out in accordance with PRISMA guidelines[@bib37] and other published overviews of reviews.[@bib38], [@bib39], [@bib40], [@bib41], [@bib42] The checklist is included in [Supplementary Table 1](#appsec1){ref-type="sec"}.

Inclusion and Exclusion Criteria {#sec2.1}
--------------------------------

### Types of Reviews {#sec2.1.1}

This overview included peer-reviewed systematic reviews and meta-analyses published from inception up to July 2018. Given that randomized controlled trials (RCTs) are considered the "gold standard" for evaluating the effects of treatment approaches,[@bib43], [@bib44] only reviews including RCTs and controlled clinical trials were included.

A review was considered systematic if the authors (i) performed a comprehensive literature search (ie, searched ≥2 databases and described their search strategy, search terms, or both) and (ii) appraised and described the quality of included studies. Specifically, the study was required to be classified as "Yes" for the following 2 items of the Assessment of Multiple Systematic Reviews tool (AMSTAR): "Was a comprehensive literature search performed?" and "Was the scientific quality of the included studies assessed and reported?"[@bib45] Previous overviews have used a similar approach for study selection.[@bib41], [@bib42] These inclusion criteria ensured a minimum level of quality.

### Population {#sec2.1.2}

The study population included males \>18 years of age who were described by the review authors as suffering from sexual dysfunction (desire, arousal, orgasm, sexual satisfaction difficulties, or sexual pain) without severe medical or mental disorders. Several reviews have addressed interventions exclusively targeted to specific comorbid conditions such as cancer,[@bib46], [@bib47] diabetes,[@bib48] hypertension,[@bib49] and spinal cord injury.[@bib50] These were excluded because of the large number of comorbidities studied and the possibility of interaction, as well as the fact that individuals with comorbidities may have unique characteristics, which could affect outcomes and confound interpretations of the efficacy of treatment approaches*.*

### Intervention and Comparison {#sec2.1.3}

Interventions of any duration, intensity and frequency were included; including pharmacologic (PDE5-Is, surgery, or injections), psychosocial ("Stop-Start" or "Squeeze" techniques or sex therapy) and CAM therapies (exercise or red ginseng). Reviews of clinical trials comparing an intervention to a placebo, usual care, or another type of treatment were included.

### Outcomes {#sec2.1.4}

Sexual function (for example, ejaculation latency), sexual satisfaction, and adverse events were reported as the primary or secondary outcomes in included reviews. Any assessment tools were permitted (for example, intravaginal ejaculatory latency time \[IELT\], Sexual Encounter Profile, and Global Assessment Questionnaire), because various tools are discussed in the literature.

### Search Methods for Identification of Reviews {#sec2.1.5}

A comprehensive search strategy was performed, comprising an electronic search of 9 databases (Medline, PsychInfo, Embase, PubMed, DARE, CINAHL, ProQuest, PROSPERO, and Cochrane Library for Systematic Reviews). Searches were restricted to articles published in English from 1980 onward and were initially conducted in November 2017 and rerun (using Medline) before analysis in July 2018. The search strategy used broad search terms, key words, Medical Subject Headings, and filters for "systematic reviews" and "sexual function" (dysfunction, sexual satisfaction, vaginismus, dyspareunia, HSDD, erectile dysfunction, premature ejaculation, orgasmic disorder and sexual arousal disorder). The Medline search strategy is included in [Appendix 1](#appsec1){ref-type="sec"} and was appropriately modified to suit each database. Reference lists of selected reviews were also screened.

Data Collection and Analysis {#sec2.2}
----------------------------

### Selection of Reviews {#sec2.2.1}

Searches were performed in 2 stages using a screening form. The first step was to screen all titles and abstracts and exclude as appropriate. This was performed by the lead author (O.C.), with a random of approximately 10% (in keeping with previous published overviews[@bib51]) independently checked by a second reviewer (K.P.). We tested for inter-rater consistency, and there was 83.3% agreement. All discrepancies were resolved by discussion.

In the second stage, potentially relevant reviews were read in full and assessed against the inclusion criteria ([Appendix 2](#appsec1){ref-type="sec"}) by the lead author (O.C.) and checked by a second reviewer (K.P.). Here, 100% consensus was reached with regard to inclusion.

For each intervention and outcome, we selected a single systematic review that offered the best available evidence. We used a spreadsheet to list the studies included in all identified reviews to explore whether any review included identical primary studies. If multiple systematic reviews met the eligibility criteria and evaluated the same studies, we first selected the 1 with the most complete presentation of results (ie, a meta-analysis), and then the 1 with the most recent search date. If \>2 systematic reviews had similar search dates (\<1 year apart), we selected the 1 with the largest number of studies. Before exclusion of the overlapping systematic reviews, we checked the spreadsheet including all primary studies to ensure that we did not miss any relevant RCTs. Any discrepancies were resolved by discussion. Eligible reviews were classified based on the type of sexual dysfunction and intervention approach.

### Data Extraction and Management {#sec2.2.2}

1 author (O.C.) extracted data from the selected reviews, which were independently verified by a second reviewer (K.P.). A data extraction tool was developed and piloted before starting the review. The extracted data included the following: (i) general review of characteristics (such as country, year and author); (ii) clinical characteristics (such as age, diagnoses of participants, type of intervention and type of outcomes); (iii) methodologic characteristics (such as design of primary studies incorporated in the review, search strategy and methods for quality appraisal of primary studies); (iv) results (such as number of primary findings included and review findings); and (v) conclusions and recommendations for practice. The data extraction form is shown in [Supplementary Table 2](#appsec1){ref-type="sec"}. We only extracted data on studies relevant to the review question from included reviews, as recommended by Pollock et al.[@bib52]

### Assessment of Methodologic Quality {#sec2.2.3}

2 authors (O.C. and K.P.) independently appraised the methodologic quality of the selected systematic reviews using A Measurement Tool to Assess the methodologic quality of Systematic Reviews (AMSTAR 2).[@bib45] Any discrepancies were discussed and resolved. Cohen's Kappa statistic was used to assess inter-rater agreement, with a value \<60% suggesting inadequate agreement among raters.[@bib53]

AMSTSR 2, a revision of AMSTAR, includes 16 questions (10 items from the original AMSTAR tool) on domains such as "appropriateness of the literature search," "adequacy of meta-analytical methods," "consideration of risk of bias when discussing the findings of the review," and "consideration of publication bias and heterogeneity across studies." Unlike its predecessor, this tool does not assign an overall quality score, because these scores may not provide sufficient detail on specific critical weaknesses and can reduce the confidence in the review findings.[@bib45] The AMSTAR 2 checklist is presented in [Supplementary Table 3](#appsec1){ref-type="sec"}.

Data Synthesis {#sec2.3}
--------------

Results are presented as a narrative synthesis, including summary tables to enhance the clarity of reporting.[@bib36] The findings were summarized based on each intervention and outcome measure. No additional statistical analyses were performed due to the high heterogeneity across reviews.

Results {#sec3}
=======

[Figure 1](#fig1){ref-type="fig"} illustrates the flow diagram of the search process. A total of 30 systematic reviews were selected, of which 27 investigated single male sexual dysfunctions and 3 investigated mixed dysfunctions.Figure 1PRISMA flow diagram.

Characteristics of Included Reviews {#sec3.1}
-----------------------------------

[Table 1](#tbl1){ref-type="table"} outlines the characteristics of the included reviews. Details of the excluded reviews and the reasons for exclusion are presented in [Supplementary Table 4](#appsec1){ref-type="sec"}. 28 reviews offered quantitative data with meta-analyses, and 2 provided descriptive data without pooled analyses. 3 reviews were published in the Cochrane Database of Systematic Reviews. All reviews were published between 1998 and 2017, with the majority (n = 24) published between 2010 and 2014. The reviews originated in the following countries: United Kingdom (n = 6), China (n = 6), Italy (n = 5), United States (n = 4), Brazil (n = 2), the Republic of Korea (n = 2), Switzerland (n = 2), Portugal (n = 1), South Africa (n = 1) and the Netherlands (n = 1).Table 1Characteristics of included systematic reviewsFirst authorDesignDate of searchType of SDNo. of primary studies incl. in SRNo. of participantsIntervention/sComparison interventionOutcomes for which data were reported (measurement instrument/s)Pharmacological interventions Yuan[@bib28]Syst & MetaApril 2012ED11329,819PDE5-IsPlaceboIIEF, GAQ Cooper[@bib34]Syst & MetaAugust 2013PE271,588SSRIs, SNRIs, TCAs, alpha blockersWaitlist, placebo or no treatmentIELT, ejaculation control, AEs Castiglione[@bib54]Syst & MetaApril 2015PE177EpelsibanPlaceboIELT Clavijo[@bib55]Syst & MetaMarch 2016ED7602Shockwave TherapySham therapyIIEF-EFD Corona[@bib56]Syst & MetaNov 2015ED51,984Avanafil 100 & 200 mgPlaceboSEP-3 Corona[@bib57]Syst & MetaOctober 2016ED142,298Hormone therapyPlaceboIIEF-EFD De Hong[@bib58]Syst & MetaJune 2014PE78,039DapoxetinePlaceboIELT, AEs Du[@bib59]Syst & MetaMarch 2013ED3374Mirodenafil 100 mgPlaceboIIEF, SEP; GAQ, AEs Fink[@bib60]Syst & MetaMay 2002ED6396TrazodonePlacebo"Successful intercourse attempts"; AEs Kostis[@bib61]Syst & MetaMarch 2013ED11713StatinsPlacebo and no medicationIIEF Martyn St-James[@bib74]Syst & MetaAugust 2014PE4721Tramadol; tramadol plus BTPlaceboIELT, AEs Martyn-St James[@bib75]Syst & MetaSeptember 2015PE151,157PDE5-Is, PDE5-Is plus behavioral therapyPlacebo, SSRIs, "Squeeze" technique, Tramadol, LidocaineIELT, AEs Martyn St-James[@bib67]Syst & MetaAugust 2014PE9940Topical anestheticsPlaceboIELT, AEs Peixoto[@bib62]Syst & MetaAugust 2016ED, HSDD261DehydroepiandrosteronePlaceboIIEF, Sexual function (DISF) Urciuoli[@bib68]Syst & MetaJune 2003ED41,873Prostaglandin E1PlaceboAt least one successful intercourse, AEsSurgical procedure Yang[@bib69]Syst& MetaMay 2016PE21,275CircumcisionNo treatmentIELT, premature ejaculationComplementary and alternative medicines Shin[@bib22]Syst & MetaDecember 2009ED150Maca (plant extract)PlaceboIIEF-5 Cooper[@bib34]Syst & MetaAugust 2013PE41,588Acupuncture and Chinese medicineWaitlist, placebo or no treatmentIELT, control over ejaculation, AEs Cui[@bib73]SystMarch 2015ED3183Acupuncture; Acupuncture plus psychological therapySham therapy; Psychological therapy aloneIIEF-5 score; erection for penetration and intercourse Ernst[@bib63]Syst & Meta1997ED7419YohimbinePlaceboUnclear Jang[@bib64]Syst & MetaJanuary 2008ED6349Red ginsengPlaceboIIEF, WSFQ Schoonees[@bib71]Syst & MetaOctober 2010ED121PycnogenolPlaceboIIEF-5 score Silva[@bib65]Syst & MetaJuly 2016ED7487Physical activity and exerciseUsual care, drug treatmentIIEF Xiong[@bib66]Syst & MetaJune 2012ED212,253Chinese herbs; Chinese herbs plus drugsPlacebo, other Chinese herbs and WMT ^∗^MultipleBehavioral and psychological interventions Cooper[@bib12]Syst & MetaAugust 2014PE10521BT; BT plus drug treatmentWaitlist, drug treatmentIELT, sexual satisfaction, AEs Melnik[@bib26]Syst & Meta2007ED11398Group psychotherapy and sex therapy; group psychotherapy plus drug treatmentWaitlist, injection, vacuum devices"Persistence of erectile dysfunction" Fruhauf[@bib27]Syst & MetaDecember 2008ED, PE8447Psychological interventionsWaitlistSymptom severity and satisfaction van Lankveld[@bib29]Syst & Meta1996Orgasm disorders, PE, ED12397Psychological interventions (bibliotherapy)Waitlist, no-treatment or placebo controlledUnclearCombined interventions Schmidt[@bib32]Syst & MetaJanuary 2013ED8562Psychological and PDE5-IsPDE5-Is\
Psychological interventionsIELT, Index of Sexual Satisfaction, DAS Corona[@bib71]Syst & MetaJuly 2013ED5894Testosterone therapy plus PDE5-IsPlaceboIIEF-EF; IIEF-15 Gupta[@bib72]Syst & MetaAugust 2010ED6740Lifestyle modification and statinsUsual careIIEF-5 score[^1]

Of the 340 individual studies included in this overview, 334 (98.2%) were RCTs, 4 (1.1%) were non-randomized or clinically-controlled trials, and 2 were quasi-RCTs (0.5%). The total number of participants across all studies was 61,226. 3 reviews included studies with \<100 participants. Meta-analysis included 2--13 individual studies (median: 4 studies), with sample sizes from 49 to 6,206.

Characteristics of Interventions {#sec3.2}
--------------------------------

19 of the included reviews focused solely on interventions for ED, and 8 addressed PE. Interventions were classified into different categories ([Table 2](#tbl2){ref-type="table"}). 17 reviews addressed pharmacologic interventions, including oral pharmacotherapy, topical therapies, penile injections, and surgical procedures; whereas 12 addressed non-medical approaches, including psychosocial interventions (psychological and behavioral interventions) and CAM and 9 addressed a combination of interventions. All included reviews explored comparisons of interventions with a placebo, no treatment, usual care, other interventions or dozens of different interventions.Table 2Classification of interventions identified in the included systematic reviewsType of interventionExamplesType of SD[∗](#tbl2fnlowast){ref-type="table-fn"} addressedNumber (%)[†](#tbl2fndagger){ref-type="table-fn"}Pharmacological interventions16 (55)Oral pharmacotherapyPhosphodiesterase type 5 inhibitors (eg, sildenafil, avanafil, vardenafil, tadalafil, mirodenafil, udenafil)PE, ED13 (44)Selective serotonin reuptake inhibitors eg, sertraline, paroxetine, fluoxetine, citalopram, dapoxetine)PESerotonin-noradrenaline reuptake inhibitors (eg, duloxetine, venlafaxine)PEAlpha-blockers (eg, terazosin)PETricyclic antidepressants (eg, Clomipramine oral and nasal)PEHormone therapy, testosteroneEDStatinsEDTopical treatmentLidocaine gel, EMLA cream, TEMPEPE1 (3.4)Penile InjectionsAlprostadilED1 (3.4)Non-Pharmacologic interventions12 (41)Shockwave therapyED1 (3.4)Psychosocial interventions8 (27.4)Behavioral or sexual skills trainingSensate focus exercises, systematic desensitization, "Start-and-stop" or "squeeze" techniquesPE3 (10.3)PsychologicalSex therapy, cognitive behavioral therapy, marital therapy, bibliotherapyPE, ED4 (13.7)Complementary and alternative therapies10 (34)AcupunctureAcupuncturePE, ED2 (6.8)Herbal medicinePycnogenol, red ginseng, maca, yohimbine, and Chinese herb formulaePE, ED6 (20)Lifestyle modificationPhysical activity, diet, weight lossED2 (6.8)Combined therapy9 (31)Combination of drug therapiesPDE5-Is and hormone therapyPE, ED1 (3.4)Psychological and pharmacologicalGroup therapy and PDE5-IsED2 (6.8)Behavioral and pharmacologicalBehavioral and PDE5-Is/tramadolPE3 (10.3)Lifestyle modification and drugsDiet/exercise and statinsED1 (3.4)Acupuncture and psychologicalED1 (3.4)Chinese herbs and drug treatmentChinese herbs and simvastatinED1 (3.4)[^2][^3][^4]

Methodologic Quality of Included Reviews {#sec3.3}
----------------------------------------

AMSTAR 2 assessments identified several methodologic weaknesses across all included reviews (see [Appendix 3](#appsec1){ref-type="sec"}). More than half of the reviews did not refer to a protocol,[@bib22], [@bib27], [@bib28], [@bib29], [@bib32], [@bib54], [@bib55], [@bib56], [@bib57], [@bib58], [@bib59], [@bib60], [@bib61], [@bib62], [@bib63], [@bib64], [@bib65], [@bib66] 66.6% reviews did not explain the study designs for inclusion in the review,[@bib12], [@bib28], [@bib34], [@bib54], [@bib56], [@bib57], [@bib58], [@bib59], [@bib60], [@bib61], [@bib62], [@bib64], [@bib65], [@bib66], [@bib70], [@bib71], [@bib72] 73.3% did not provide the list of excluded studies,[@bib27], [@bib28], [@bib29], [@bib32], [@bib55], [@bib56], [@bib57], [@bib58], [@bib59], [@bib60], [@bib61], [@bib62], [@bib63], [@bib65], [@bib66], [@bib69], [@bib71], [@bib72], [@bib73], [@bib74], [@bib75] and 83.3% of reviews did not clearly state the sources of funding for the included studies.[@bib12], [@bib22], [@bib26], [@bib27], [@bib28], [@bib29], [@bib34], [@bib55], [@bib56], [@bib57], [@bib58], [@bib59], [@bib60], [@bib61], [@bib62], [@bib63], [@bib65], [@bib66], [@bib67], [@bib68], [@bib69], [@bib72], [@bib73], [@bib74], [@bib75] Inter-rater agreement of the 2 authors was high (κ = 0.86).

Effects of Interventions for Premature Ejaculation {#sec3.4}
--------------------------------------------------

Effect sizes for IELT are presented in [Table 3](#tbl3){ref-type="table"}. Other outcomes listed in systematic reviews are discussed in the text.Table 3Effects of interventions for premature ejaculation as reported in the included systematic reviewsTreatment (follow-up period)No. of studies (participants)Effect size for IELT outcomes\
Mean Difference (95% CI)Significant between-group differencePhosphodiesterase type 5 inhibitorsPDE5-Is vs placebo (postintervention)[@bib75]3 (231)MD = 2.21 min (1.45--2.97)YesPDE5-Is vs SSRIs (at end-point)[@bib75]6 (405)MD = 0.33 min (−0.063 to 1.30)NoPDE5-Is vs squeeze technique (at end-point)[@bib75]1 (120)MD = 3.56 min (3.16--3.96)Sildenafil, yes.PDE5-Is vs lidocaine gel (4 weeks)[@bib75]1 (60)MD = −0.83 min (−1.61 to −0.05)Sildenafil, noPDE5-Is vs tramadol (4 weeks)[@bib75]1(59)MD = −2.04 (−2.87 to −1.21)Sildenafil, no.Short-acting selective serotonin reuptake inhibitorsDapoxetine 30 or 60 mg vs placebo (postintervention)[@bib58]6 (6455)MD = 1.39 (1.24--1.55)YesLong-acting selective serotonin reuptake inhibitorsCitalopram vs placebo (2--12 weeks)[@bib34]4 (224)MD = 3.13 (0.63--5.63)YesEscitalopram vs placebo (at end-point)[@bib34]1 (30)MD = 1.20 (0.79--1.61)YesFluoxetine vs placebo (3--12 weeks)[@bib34]6 (170)MD = 2.41 (2.10--2.73)YesParoxetine vs placebo (6--12 weeks)[@bib34]2 (224)MD = 5.34 (3.79--6.89)YesSertraline vs placebo (at end-point)[@bib34]5 (188)MD = 2.72 (1.77--3.67)YesFluvoxamine vs placebo (6 weeks)[@bib34]1 (19)MD = 0.01 (−0.71 to 0.73)NoSelective oxytocin receptor antagonistsEpelsiban 150mg vs placebo (8 weeks)[@bib54]1 (49)Epelsiban difference = 1.14 (*P* \> .05)NoSerotonin-norepinephrine reuptake inhibitorsDuloxetine vs placebo (12 weeks) (12 weeks)[@bib34]1 (20)MD = 1.52 (0.08--2.24)YesVenlafaxine vs placebo (postintervention)[@bib34]2 (115)Not pooled; Venlafaxine not significantly better than placebo (*P* \> .05)NoTricyclic antidepressantsClomipramine oral vs placebo (at end-point)[@bib34]1 (72)MD = 3.48 (0.97--5.99)YesClomipramine nasal vs placebo[@bib34]2 (73)MD = 1.68 (1.06 to 2.29)YesAlpha-blockersTerazosin vs placebo (8 weeks)[@bib34]^,^[∗](#tbl3fnlowast){ref-type="table-fn"}1 (47)Not pooled; Terazosin significantly better than placebo (*P* = .001)YesOpioid analgesicsTramadol vs placebo (at end point)[@bib74]4 (721)MD = 1.24 (0.52--1.95)YesTramadol vs SSRI (paroxetine) (at end-point)[@bib74]1 (57)MD = 2.74 (1.91--3.57)YesTramadol vs Lidocaine gel (at end-point)[@bib74]1 (60)MD = 1.21 (0.23--2.19)YesTopical anestheticsEMLA cream vs placebo (\>5 applications and 4--8 weeks)[@bib67]2 (49)MD = 6.44 (6.01--6.87)YesTEMPE spray vs placebo (12 weeks)[@bib67]2 (539)MD = 2.12 (1.26--2.97)YesLidocaine gel vs placebo (at end point)[@bib67]1 (57)MD = 3.29 min (2.60--3.98)YesLidocaine gel vs paroxetine (SSRI) (at end point)[@bib67]1 (56)MD = 1.53 (0.76--2.30)YesSurgical optionsCircumcision vs control (18--24 months)[@bib69]1 (80)OR = 2.80 (2.16--3.44)YesPsychosocial (behavioral and psychological therapies)BT (squeeze, stop-start) vs waiting list⁷ (postintervention)[@bib12]1 (36)MD = 6.87 (5.10--8.64)YesBT (functional-sexological) vs waiting list (postintervention)[@bib12]1 (36)MD = 6.80 (5.04--8.56)YesBT (stop-start with vibrating device) vs Waiting list (postintervention)[@bib12]1 (10)MD = 0.35 (−2.26 to 2.96)NoInternet-based therapy (sensate focus) vs waiting list control (postintervention)[@bib12]1 (42)MD = −0.20 (−1.75 to 1.35)NoBT (squeeze, sensate) vs paroxetine (postintervention)[@bib12]1 (80)MD = −0.20 (−0.40 to −0.00)NoBT (stop-start) vs citalopram (postintervention)[@bib12]1 (64)MD = −3.55 (−3.88 to −3.22)NoSex therapy vs waiting list control (postintervention)[@bib27]^,^[†](#tbl3fndagger){ref-type="table-fn"}1 (53)MD = 0.08 (−0.57 to 0.73)NoAlternative and complimentary therapiesAcupuncture vs sham acupuncture (postintervention)[@bib34]1 (60)Between group differences in post treatment scores, *P* \< .05YesAcupuncture vs SSRI (citalopram) (postintervention)[@bib34][‡](#tbl3fnddagger){ref-type="table-fn"}[∗](#tbl3fnlowast){ref-type="table-fn"}1 (111)Between group differences in post-treatment scores, *P* \< .05, favoring acupunctureYesAcupuncture vs SSRI (paroxetine) (postintervention)[@bib34]1 (60)Between group differences in post treatment scores, *P* \< .05, favoring paroxetineNoChinese medicine vs treatment as usual (4 weeks)[@bib34]1 (68)MD = 1.57 (1.11--2.03)YesChinese medicine vs fluoxetine (2 weeks)[@bib34]1 (76)MD = −0.60 (−1.01 to 0.19)NoCombined approachesPDE5-Is plus SSRIs vs SSRIs alone (at end-point)[@bib75]6 (521)MD = 1.52 (0.98--2.05)YesPDE5-Is plus BT vs BT (6 weeks)[@bib34]1 (60)MD = 1.81 (1.53--2.09)YesTramadol plus BT vs BT (at end point)[@bib74]1 (72)MD = 1.65 (0.30--3.00)YesBT plus paroxetine vs paroxetine (postintervention)[@bib12]1 (80)MD = 0.40 (0.18--0.62)YesBT plus citalopram vs citalopram (postintervention)[@bib12]1 (64)MD = 0.46 (0.04--0.88)Yes[^5][^6][^7][^8]

### Pharmacologic Interventions Vs Placebo {#sec3.4.1}

The vast majority of pharmacologic interventions for PE were reported to significantly increase IELT. Evidence of effectiveness was found for the following pharmacologic intervention approaches, in order of decreasing effect size: paroxetine (a selected serotonin reuptake inhibitors \[SSRI\]), oral clomipramine (a tricyclic antidepressant \[TCA\]), lidocaine gel (topical anesthetic), citalopram (SSRI), sertraline (SSRI), fluoxetine (SSRI), PDE5-Is, topical eutectic mixture for PE (topical anesthetic), nasal clomipramine nasal (TCA), dapoxetine (SSRI), and tramadol (opioid analgesic). The overall evidence for PDE5-Is, paroxetine, sertraline and nasal and oral clomipramine is limited, and most meta-analyses included a small number (72--231) of participants.[@bib34], [@bib67], [@bib75] Dapoxetine and tramadol are currently the only available drugs for which efficacy has been tested in large, well-designed and described clinical trials. Both lead to a substantial increase in IELT compared with placebo.[@bib58], [@bib74]

A review of escitalopram (a long-acting SSRI) included 1 study (30 participants), which found a significant improvement in IELT compared with placebo.[@bib34] The same review also found a significant increase in IELT scores for duloxetine (a serotonin and norepinephrine reuptake inhibitor \[SNRI\]) and a topical anesthetic (eutectic mixture of local anesthetics). Nevertheless, the small number of participants may indicate significant risk of bias in terms of overestimating the effect sizes. No evidence of improved IELT scores was found for fluvoxamine.[@bib34]

Evidence from one study indicates that venlafaxine is not effective for IELT.[@bib34] Evidence for no effectiveness was shown for oral epelsiban at a dose of 150 mg or 50 mg.[@bib54] Only terazosin was reported to be effective for improving PE compared with the placebo. Examination of the evidence showed no significant difference between PDE5-Is and SSRIs ([Table 3](#tbl3){ref-type="table"})[@bib75]; lidocaine gel was significantly more effective than sildenafil[@bib75] and paroxetine[@bib67]; tramadol was more effective than paroxetine,[@bib74] lidocaine gel,[@bib74] and sildenafil.[@bib75]

### Effect of Dosage of Pharmacological Interventions {#sec3.4.2}

Effect estimates for pharmacologic interventions for PE varied depending on the specific agent and dosage. For instance, 60 mg dapoxetine was more effective than 30 mg (5 studies, 3,346 participants, mean difference \[MD\] = 0.39, CI: 0.23, 0.56)[@bib58] and tramadol 100 mg was more effective than 50 mg (1 study, 100 participants, MD = 13.06, CI: 12.23, 13.79, *P* \< .00001) or 25 mg (1 study, 100 participants, MD = 23.32, CI: 22.59, 24.05, *P* \< .0001).[@bib74]

### Surgical Options {#sec3.4.3}

One systematic review presented a surgical option ([Table 3](#tbl3){ref-type="table"}).[@bib69] Circumcision was not associated with decreased or increased prevalence of PE (2 studies, 1,275 participants, odds ratio \[OR\] = 0.61, 0.28 to 1.34). Although improvements in IELT were reported in the circumcised group, the authors concluded that circumcision does not help to improve ejaculation and should not be offered to patients with PE.

### Non-Pharmacologic Interventions {#sec3.4.4}

Non-pharmacologic interventions were compared with waiting list control, usual care, and alternative treatments in 3 reviews.[@bib12], [@bib27], [@bib34] Behavioral therapies included physical techniques, and the evidence was mixed.[@bib12] 2 studies involving functional-sexologic therapy and "squeeze," "stop-start," and sensate focus techniques showed significant improvement in IELT compared with waitlist control. 2 other studies (including stimulation device and web-based sensate focus) found no differences in IELT compared with the control. The overall evidence for behavioral therapies is limited, owing to the inclusion of a small number of studies with few participants (10--80).[@bib12]

Alternative therapies included acupuncture and Chinese medicine and were found to be effective in the included systematic review.[@bib34] Acupuncture was described to be effective at improving IELT compared with sham acupuncture (although this was based on 1 study including a small sample size of 60 participants). Similarly, Chinese medicine was stated to be more effective than treatment as usual in improving IELT outcomes. The evidence relating to psychological interventions is limited, with 1 review showing no evidence for effectiveness in improving IELT over waitlist control.[@bib27]

Direct comparisons of behavioral therapy vs drug treatment presented mixed results, mostly either favoring drug treatment or showing no significant difference. For example, behavioral therapy was not effective compared with paroxetine, citalopram,[@bib12] or sildenafil.[@bib75]

Direct comparisons of acupuncture with drug therapy showed conflicting results. 1 study found acupuncture to be more effective for PE (measured with the Chinese Index of Sexual Function for PE, CIPE) than citalopram, while another trial using paroxetine found the opposite.[@bib34]

### Combined Therapies {#sec3.4.5}

Combined approaches, including various drug treatments or combined behavioral and drug treatments, were reported to significantly improve IELT outcomes. For example, a combination of sildenafil with sertraline was reported to be more effective than SSRI monotherapy.[@bib75] Sildenafil combined with behavioral therapy is better than behavioral therapy alone,[@bib34] as is tramadol plus behavioral therapy.[@bib74]

### Adverse Effects {#sec3.4.6}

Adverse events were reported for all pharmacologic interventions. Topical anesthetics were associated with significantly increased risks of side effects, including loss of sensitivity (men and women), loss of erection, and irritation (men and women, after application for \>20 minutes).[@bib67] Furthermore, PDE5-Is were associated with increased risk of flushing, headache, and palpitations,[@bib75] and dapoxetine was associated with nausea, dizziness, headache, diarrhea, and insomnia, although the reviewers reported these as mild and tolerable. Dapoxetine 60 mg was associated with more adverse events than dapoxetine 30 mg.[@bib58] Long-acting SSRIs have been linked with headache, decreased libido, nausea, dry mouth, diarrhea, dizziness, insomnia, and drowsiness.[@bib34] Tramadol was reported to be linked with several tolerable adverse events, such as somnolence, pruritus, ED, nausea, somnolence, headache, dry mouth, dizziness, vomiting, and constipation; addiction was not reported.[@bib74] Adverse effects of SNRIs included nausea and dry mouth, whereas TCAs were associated with local irritation in cases of nasal administration.[@bib34] Last, although data for α-blockers were not well reported, reported adverse events included headache and drowsiness.[@bib34] No significant adverse effects were reported for behavioral interventions and alternative therapies, although safety data were limited.[@bib34], [@bib67]

### Other Outcomes {#sec3.4.7}

Other outcomes reported in the systematic reviews included ejaculation control and sexual satisfaction. Behavioral therapies,[@bib12] SSRIs (citalopram,[@bib34] paroxetine,[@bib34] and dapoxetine[@bib58]) PDE5-Is,[@bib75] and tramadol[@bib74] have been reported to be superior to placebo or waiting list control in improving sexual satisfaction. With regard to ejaculation control, sertraline,[@bib34] dapoxetine,[@bib58] terazosin,[@bib34] and behavioral therapies[@bib12] significantly increased control compared with a placebo or waitlist control.

Effects of Interventions for Erectile Dysfunction {#sec3.5}
-------------------------------------------------

Effects are interventions for ED are presented in [Table 4](#tbl4){ref-type="table"}. General comparisons were difficult due the different outcomes and tools of the reviews. Measures of symptoms of ED included the use of validated instruments; the majority of reviews used the International Index of Erectile Function subdomains,[@bib76] although the Global Assessment Questionnaire and Sexual Encounter Profile, as well as other non-validated measures (for example, "At least 1 successful intercourse" and "Erection sufficient for penetration and intercourse") were also presented.Table 4Effects of interventions for erectile dysfunction as reported in the included systematic reviewsTreatment (follow-up period)Number of studies (participants)OutcomeEffect size (95% CI)Significant between-group differencePhosphodiesterase type 5 inhibitorTadalafil vs placebo (unclear)[@bib28]8 (1,877)IIEF-EFMD = 8.07 (7.18--8.96)YesVardenafil vs placebo (unclear)[@bib28]6 (1,151)IIEF-EFMD = 7.05 (5.60--8.50)YesSildenafil vs placebo (unclear)[@bib28]12 (3,404)IIEF-EFMD = 6.03 (5.38--6.68)YesUdenafil vs placebo (unclear)[@bib28]5 (1,620)IIEF-EFMD = 5.92 (4.58--7.26)YesMirodenafil vs placebo (12 weeks)[@bib59]3 (364)IIEF-EFMD = 8.13 (6.64--9.61)YesAvanafil (100 mg) vs placebo (8--12 weeks)[@bib56]5 (1,984)IIEF-EFMD = 3.92 (2.68--5.15)YesAvanafil (200 mg) vs placebo (8--12 weeks)[@bib56]5 (1,984)IIEF-EFMD = 4.92 (3.66--6.19)YesSelective serotonin antagonist inhibitorsTrazodone vs placebo (post intervention) (4--13 weeks)[@bib60]6 (396)"Positive treatment response"RR = 1.6 (0.8--3.3)NoStatinsStatins vs placebo/no medication (12--104 weeks)[@bib72]11 (713)IIEF-5MD = 3.4 (1.7--5.00)YesHormone therapyTestosterone vs placebo (12--156 weeks)[@bib57]13 (1,806)IIEF-EFDMD = 2.31 (1.41--3.22)YesDHEA vs placebo (24 weeks)[@bib62]^,^[∗](#tbl4fnlowast){ref-type="table-fn"}1 (40)IIEF-5Not pooled. The study showed significant differences between the groups.YesPenile injectionsIntraurethral alprostadil (prostaglandin E1 vs placebo (postintervention)[@bib68]2 (1,101)"At least one successful intercourse"OR = 7.22 (5.68--9.19)YesProstaglandin E1 vs sex therapy (12--26 weeks)[@bib26]2 (86)"Persistence of erectile dysfunction"RR = 1.11 (0.62--1.97)NoShockwave therapyShockwave therapy vs sham (postintervention) (13--56 weeks)[@bib55]7 (602)IIEF-EFMD = 4.17 (−0.50 to 8.83)YesComplementary and alternative medicineAcupuncture vs sham therapy (unclear)[@bib73]2 (81)IIEF-5Not pooled. 1 study showed significant effect (RR = 7.53 \[1.13--50.00\]) whereas another study was not significant (RR = 1.40 \[0.67--2.91\])UnclearPhysical activity vs usual care (8--104 weeks)[@bib65]7 (483)IIEFMD = 3.88 (2.35--5.41)YesLifestyle intervention vs usual care (12--104 weeks)[@bib72]4 (597)IIEF-5MD = 2.40 (1.19--3.61)YesPycnogenol vs placebo (16 weeks)[@bib3]^,^[@bib70]^,^[†](#tbl4fndagger){ref-type="table-fn"}1 (21)IIEF-5MD = 6.00 (3.33 to 8.67)YesRed ginseng vs placebo (unclear)[@bib64]6 (349)Improvement of erectile dysfunctionRR = 2.38 (1.72 to 3.29)YesMaca vs placebo (12 weeks)[@bib22]1 (50)IIEF-5Not pooled. One trial reported significant differences between the groupsYesYohimbine vs placebo (unclear)[@bib63]^,^[‡](#tbl4fnddagger){ref-type="table-fn"}7 (419)UnclearOR = 3.85 (2.22 to 6.67)YesChinese herb formula vs placebo (12 weeks)[@bib66]1 (200)Total clinical effective rateRR = 4.19 (2.85 to 6.17)YesChinese herb formula vs Simvastatin (12 weeks)[@bib66]4 (322)IIEF-5Not pooled. Individual studies showed positive results. MD = 4.10 (3.62 to 4.58); MD = 2.87 (1.66 to 4.08)YesPsychological therapiesPsychological vs waiting list control (postintervention)[@bib27]^,^[§](#tbl4fnsection){ref-type="table-fn"}7 (235)Symptom severityd = 0.53 (−0.08 to 1.14)NoSex therapy vs waiting list control (postintervention)[@bib27]3 (115)Symptom severityd = 0.21 (−0.31 to 0.74)YesMarital therapy vs waiting list control (postintervention)[@bib27]1 (16)Symptom severityd = 0.17 (−2.61 to 2.94)UnclearEducational intervention vs waiting list control (postintervention)[@bib27]1 (20)Symptom severityd = −0.04 (−2.81 to 2.73)UnclearGroup psychotherapy vs waiting list (26 weeks)[@bib26]5 (100)"Persistence of erectile dysfunction"RR = 0.40 (0.17 to 0.98)YesPsychological interventions vs PDE5-Is (postintervention)[@bib32]3 (207)Erectile dysfunction symptomsd = −0.28 (−1.19 to 0.64)NoSex therapy vs intracavernosal injection (unclear)[@bib26]1 (29)"Persistence of erectile dysfunction"RR = 0.49 (0.14 to 1.67)NoSex therapy vs vacuum devices (6 weeks)[@bib26]1 (45)Response to treatmentRR = 0.40 (0.14 to 1.14)NoCombined therapiesPDE5-Is plus hormone therapy vs PDE5-Is (12 weeks)[@bib71]5 (894)IIEFMD = 0.49 (−0.16 to 1.15)NoStatins plus lifestyle modification vs usual care (12--104 weeks)[@bib72]6 (740)IIEF-5MD = 2.66 (1.86 to 3.47)YesAcupuncture plus psychological therapy vs psychological therapy (4 weeks)[@bib73]1 (102)"Erection sufficient for intercourse"RR = 1.99 (1.38 to 2.55)YesChinese herb formula plus simvastatin vs simvastatin (unclear)[@bib66]1 (63)IIEF-5MD = 4.52 (4.08 to 4.96)YesPsychological plus PDE5-Is vs PDE5-Is (postintervention)[@bib32]7 (550)Erectile dysfunctiond = 0.45 (0.03 to 0.89)YesPsychological plus PDE5-Is vs PI (postintervention)[@bib32]4 (312)Erectile dysfunction symptomsd = 0.67 (0.24 to 1.58)YesGroup therapy plus sildenafil citrate vs sildenafil (26 weeks)[@bib63]2 (71)"Persistence of erectile dysfunction"RR = 0.46 (0.24 to 0.88)Yes[^9][^10][^11][^12][^13]

### Pharmacologic Interventions Vs Placebo {#sec3.5.1}

The vast majority of pharmacologic interventions for ED, including oral drugs and penile injections, resulted in significant improvement of symptoms compared with placebo, no treatment, or usual care, with effect sizes ranging from 0.30--1.19. Evidence of improvement for the following pharmacologic interventions was found in order of effect sizes: penile injection (alprostadil),[@bib68] mirodenafil, tadalafil, sildenafil, vardenafil, udenafil, trazadone[@bib60] (a serotonin antagonist and reuptake inhibitor), avanafil (200 mg), testosterone therapy, avanafil (100 mg), and statins. Alprostadil had the largest effect size,[@bib68] and trazodone had a moderate effect based on 6 studies.[@bib60] Testosterone therapy and PDE5-Is are the most well-studied interventions, with large and well-designed trials.[@bib28], [@bib56], [@bib57], [@bib59], [@bib71] Among the different classes of PDE5-Is, mirodenafil had the largest effect size followed by tadalafil, sildenafil, vardenafil, udenafil and avanafil. Although 1 review investigating hormone therapy (dehydroepiandrosterone) did not provide an effect size, the findings from 1 study, including 40 participants, reported significant improvement in terms of intercourse satisfaction, erectile function, and orgasmic function.[@bib62]

### Non-Pharmacologic Interventions {#sec3.5.2}

Non-pharmacologic interventions for ED were investigated in 11 reviews and included psychological and CAM interventions (physical activity, lifestyle changes, acupuncture, red ginseng, maca, pycnogenol, yohimbine, and Chinese medicine) compared with placebo, sham therapy, waiting list control, usual care, and alternative treatments. Shockwave therapy and physical activity are currently the only non-pharmacologic interventions for which efficacy has been confirmed in large, well-designed clinical trials. Pooled analyses of shockwave therapy indicated a statistically significant improvement in erectile function when compared with sham therapy.[@bib55] Similarly, physical activity was reported to have a significant effect in improving erectile functioning.[@bib65] Other combined lifestyle interventions (such as diet, physical activity, and weight loss) were also reported to be effective in treating ED symptoms.[@bib72]

Psychological therapies for ED included Masters and Johnson's sex therapy, marital therapy, group psychotherapy, and educational therapy.[@bib26], [@bib27], [@bib32] Evidence of improvement was mixed. Overall, psychological therapies were not found to significantly reduce symptoms,[@bib27] although sex therapy was more effective compared with a waiting list control group. No differences in terms of ED symptoms were identified between psychotherapy approaches vs local injection and vacuum devices.[@bib33] Analysis of the efficacy of other psychological interventions (educational interventions and marital therapy) was inconclusive, although only 2 studies with very small sample sizes were included and reported either negative results or small effect sizes.[@bib27]

Overall, the evidence for psychological therapies was limited, and most meta-analyses included only a small number (16--235) of participants ([Table 4](#tbl4){ref-type="table"}). Comparisons of alternative therapies, such as acupuncture, red ginseng, yohimbine, and Chinese herbs, revealed conflicting results. Acupuncture was reported to have significant effects for ED in 1 study, whereas a second study showed no significant differences to sham therapy[@bib73]; furthermore, although yohimbine,[@bib63] red ginseng,[@bib64] and Chinese herbs[@bib66] have been demonstrated to have a positive effect, the evidence was based on a small number of studies and small number of participants in each case ([Table 4](#tbl4){ref-type="table"}). Pycnogenol was found to cause a significant increase in erectile function compared with the placebo.[@bib70]

### Combined Therapies {#sec3.5.3}

Combined approaches were reported to significantly improve erectile function. For example, a combination of statins with lifestyle modification (such as diet, weight loss and physical activity) reduced ED symptoms relative to usual care.[@bib72] Acupuncture combined with psychological interventions was also reported to be better than psychological therapy alone.[@bib73] In addition, psychological interventions combined with PDE5-Is were reported to be better than PDE5-Is or psychological interventions alone.[@bib27] The combination of PDE5-Is with hormone therapy was not better than PDE5-Is alone, based on 5 studies; however, this was the only combined approach that failed to produce positive effects on ED.[@bib71]

### Adverse Effects {#sec3.5.4}

Most of the reviews that investigated pharmacologic interventions reported on adverse events. No safety data were reported for treatment with statins.[@bib61], [@bib72] or testosterone therapy.[@bib57] The PDE5-Is (sildenafil, tadalafil, vardenafil, avanafil, udenafil, and mirodenafil) were associated with increased risk of flushing, headache and dyspepsia compared with placebos, although these symptoms were generally found to be mild. The safety of different PDE5 agents was similar, although tadalafil caused a higher incidence of myalgia compared with sildenafil.[@bib28], [@bib59] No differences in the incidence of severe adverse events were observed between avanafil 100--200 mg.[@bib71] Although the data for trazodone were not well reported, adverse events included dry mouth, sedation, dizziness and fatigue.[@bib60] Alprostadil was associated with a higher incidence of penile pain, urethral trauma, and dizziness.[@bib68]

Only 2 of the reviews that investigated non-pharmacologic interventions reported on adverse events. No safety data were reported for treatment with shockwave therapy,[@bib55] acupuncture,[@bib73] or pycnogenol.[@bib70] Reporting on adverse events for red ginseng was limited, although the events were reported to be mild and included headache, insomnia, gastric upset, and constipation.[@bib64] Some adverse events caused by Chinese herb formulas included dry mouth, loss of appetite, constipation, and diarrhea.[@bib66] Yohimbine was found to be well tolerated, with only minor and reversible adverse effects (rash, hypertension, dizziness, anxiety, increased frequency of urination, chills, headache, and gastrointestinal disturbances).[@bib63]

Discussion {#sec4}
==========

To our knowledge, this is the first published overview of reviews of pharmacologic and non-pharmacologic interventions for ED and PE. This overview identified 30 reviews reporting on \>40 treatment options. For patients with PE, evidence from 8 reviews suggested that pharmacologic and combined therapies demonstrated the largest effect sizes. Pharmacologic treatments improved the time to ejaculation by 1--5 minutes and included SSRIs (paroxetine, citalopram, sertraline, fluoxetine, and dapoxetine), TCAs (oral and nasal clomipramine), topical anesthetics (lidocaine gel and topical eutectic mixture for PE), PDE5-Is, and opioid analgesics (tramadol). However, these drugs were associated with adverse effects. These findings support clinical guidelines that recommend that pharmacologic options for PE should include "on-demand" dapoxetine, topical anesthetic agents, or tramadol, or daily use of clomipramine or long-acting SSRIs.[@bib6]

There was limited evidence of the efficacy of non-pharmacologic interventions on PE compared with drug treatments. Non-significant effects of such interventions for PE must be interpreted with caution, because low numbers of studies and small sample sizes increase the uncertainty of results and reduce the power to detect a significant effect, possibly leading to misclassification of interventions.

Presenting a range of treatment options to individuals might be a useful approach, because some may favor a behavioral option, whereas others may prefer a pharmacologic approach. Combinations of psychological and pharmacologic options may be beneficial when there is a strong relationship or psychosocial problem.[@bib11]

Most of the reviews included an assessment of IELT or another measure of ejaculatory latency, with only a few reporting other outcomes such as sexual satisfaction and anxiety. It is important that more primary studies aim to measure non-ILET outcomes, as emphasized in the recently updated ISSM definition of PE, which includes the negative personal consequences.[@bib11]

For patients with ED, evidence from 22 reviews suggested that pharmacologic therapy (PDE5-Is, penile injection, and testosterone), shockwave therapy, lifestyle modification, and combined therapies (PDE5-Is and psychological intervention) demonstrated the largest effect sizes for improving ED. After consideration of the possible adverse effects, benefits, and the quality of the evidence base, it is recommended that health care professionals should consider the prescription of PDE5-Is for treating ED, because they have been demonstrated to be effective in improving sexual intercourse. The number of primary studies appraising the efficacy of PDE5-Is is large compared with those investigating other areas of ED treatment. Although these drugs are generally safe and well tolerated with no major differences in their safety profiles, some patients may have contraindications to PDE5-Is or may not tolerate their side effects, which include headache, dizziness, and vision changes. Furthermore, some may not respond to this therapy (11%--44% of patients are estimated to be non-responders to PDE5 monotherapy).[@bib77] Patients may have different treatment preferences depending on their perceptions of the treatments' attributes (such as efficacy, side effects, and ease of administration), supporting the suggestion that a range of treatments should be offered. Where medication is contraindicated or oral drugs are ineffective, intervention choices include intracavernous injections, lifestyle modification, and shockwave therapy. Indeed, the current evidence supports the statistically significant reduction in ED symptoms achieved by penile injection, which suggests that this treatment approach should be considered for ED. However, penile injections are associated with significant adverse effects such as penile pain, dizziness, and urethral trauma.[@bib26], [@bib66]

Shockwave therapy and lifestyle modifications were reported to have minimal or no adverse effects and should therefore be recommended for individuals with ED. Notably, the effect sizes for some of these interventions were similar to those of pharmacologic interventions. For example, comprehensive lifestyle modifications (combined diet, weight loss, and physical activity) as well as single modifications (physical activity) were associated with substantial improvements in ED symptoms.

The potential benefits of lifestyle modifications may be particularly relevant for people with ED and specific comorbid conditions such as diabetes, hypertension, or cardiovascular or metabolic disorders,[@bib78], [@bib79], [@bib80] because they may also improve cardiovascular, metabolic, and overall health.[@bib75], [@bib81] These findings support clinical guidelines that recommend that addressing reversible causes or lifestyle changes should be the first consideration in the treatment of ED. Lifestyle changes should also accompany pharmacotherapy or psychological therapy.[@bib6]

Strengths and Limitations of This Review {#sec4.1}
----------------------------------------

The methodology of this study ensured that a large number of databases were searched and duplication was avoided, and that the quality of methodologies was assessed. In addition, specific inclusion criteria ensured that only good-quality systematic reviews were included.

However, some limitations of our review should be noted. First, we could only present the evidence base of interventions that were within the included systematic reviews. Clinical trials may have been carried out for some treatment approaches that have not yet been evaluated in systematic reviews.

Second, it is possible that some recent primary studies may not have been incorporated in the reviews and are therefore not included in our overview. Although the search dates were relatively recent, some RCTs for specific treatment approaches may have been missed.

Third, overviews of reviews depend on the findings from other investigators in relation to their inclusion criteria and meta-analytic methods. Although we identified few issues with methodologies, it is possible that the investigators missed some relevant trials.

Fourth, the quality and quantity of evidence were a limitation of this overview. The quality of evidence was generally low, and most of the studies were judged to be at high or unclear risk of bias because of inadequate blinding. Furthermore, some systematic reviews included only a few studies with small sample sizes. These factors may have a considerable impact on the present effect sizes and credibility of our review.

Fifth, the characteristics of participants, interventions, and findings are not described in detail within our review, which may present a major limitation regarding conclusions. Our findings suggest that practitioners need to familiarize themselves with the interventions reported to make decisions regarding treatment for male sexual dysfunction.

Sixth, our review excluded interventions exclusively targeting individuals with specific comorbid conditions such as cancer, spinal cord injury, or hypertension. The efficacy of a particular intervention may vary among sub-groups, and the generalization of findings in populations with comorbid conditions remains unknown. Furthermore, the included trials were conducted in a number of countries worldwide. Consequent differences in study populations, cultural attitudes toward sexual dysfunctions, definitions of PE and ED, and inconsistencies in the collection of data, reporting of outcomes, and acceptability of treatments may mean that our findings are not representative for all individuals.

Last, factors such as ease of administration, reversibility, cost and mode of action, and accessibility of interventions were not considered, although they may influence treatment selection. All of these factors must be addressed in future studies involving longer follow-up periods.

Implications for Practice {#sec4.2}
-------------------------

Our findings will provide clinicians and patients with up-to-date information regarding the most effective treatment approaches for male sexual dysfunction that have been evaluated in robust systematic reviews. Evidence of positive outcomes was reported in systematic reviews of many of the interventions. For patients with a preference for non-pharmacologic interventions, clinicians can present several therapies that have been shown to have similar effects to drugs. Lifestyle modification, for example, is a well-supported approach for treatment of ED. Other psychological or complementary interventions can also be effective, although the evidence base is less reliable. Most complementary therapies such as acupuncture and Chinese medicine are either not effective or have small effect sizes, suggesting that clinicians should avoid their use. Nevertheless, the treatment chosen by patients will be influenced by factors such as safety and effectiveness, as well as patient and partner expectations and preferences. Therefore, providing individuals with a range of options may be the best approach for treating male sexual dysfunction. This recommendation supports the principles of evidence-based realistic medicine, which uses relevant scientific evidence base along with clinical judgement and patients' values and preferences.[@bib82]

Implications for Research {#sec4.3}
-------------------------

Our findings highlight some areas for future research. Interventions for which no systematic reviews were identified (for example, surgical implants, yoga, mindfulness-based interventions) require further investigation, possibly including more primary trials. Until a systematic review is conducted, it is difficult to comment on their usefulness.

Based on systematic reviews, more primary studies are needed---particularly with regard to PE---for vacuum devices, behavioral interventions ("stop-start" and sensate focus techniques), psychological interventions (cognitive behavioral therapy, couples counseling, mindfulness-based interventions), CAM (red ginseng, acupuncture, Chinese medicine), and combination therapy. Given the quality of the literature on these interventions, better-quality research is needed, including stronger study designs, clearer descriptions of the interventions, and consistency in the collection and reporting of outcomes for ED and PE (using validated instruments). In addition, to ensure consistency of outcome data and enable meta-analyses, future research needs to recruit men who meet the ISSM and DSM-5 definitions of PE and ED. Furthermore, the design of future RCTs should consider "head-to-head" comparisons of various combinations of treatments, including physical and counseling approaches for PE, and pharmacological and behavioral interventions for both PE and ED. More research into the effectiveness of interventions on other sexual dysfunctions, such as HSDD, low libido, or delayed ejaculation, is also needed.

Conclusions {#sec5}
===========

The findings of this overview could lead to significant benefits for patients, clinicians, researchers, and health service commissioners. Most importantly, this overview will provide a solid framework to guide discussion regarding the best available treatment option for erectile dysfunction and premature ejaculation. Taken together, evidence for positive outcomes exists for many of the interventions investigated in systematic reviews of male sexual dysfunction. Pharmacologic interventions or combined therapies appear to be more effective than non-pharmacologic interventions; however, the evidence relating to behavioral and psychological interventions is insufficient compared with drug trials, which underlines the necessity for larger and better RCTs.
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[^1]: AE = adverse effect; AMSTAR = Assessment of Multiple Systematic Reviews tool; BT = behavioral therapy; DAS = Dyadic Adjustment Scale; DISF = Derogatis Interview for Sexual Function; ED = erectile dysfunction; HSDD = hypoactive sexual desire disorder; IIEF = International Index of Erectile Dysfunction; IIEF-EFD = International Index of Erectile Dysfunction erectile function domain; IELT = intravaginal ejaculatory latency time; GAQ = Global Assessment Questionnaire; PE = premature ejaculation; PDE5-I = phosphodiester type 5 inhibitor; SD = sexual dysfunction; SEP-3 = Sexual Encounter Profile Question 3; SR = systematic review; SSRI = selective serotonin reuptake inhibitor; SNRI = serotonin and norepinephrine reuptake inhibitor; TCA = tricyclic antidepressant; WMT = Western medicine therapy; WSFQ = Watts Sexual Function Questionnaire.

[^2]: ED = erectile dysfunction; EMLA = eutectic mixture of local anesthetics; PDE5-I = phosphodiester type 5 inhibitor; PE = premature ejaculation; SD = sexual dysfunction; SR = systematic review; TEMPE = topical eutectic mixture for premature ejaculation.

[^3]: Sexual dysfunction.

[^4]: Number/percentage of reviews which addressed the respective interventions.

[^5]: AEs = drug-related adverse effects; BT = behavioral therapies; EMLA = eutectic mixture of local anesthetics; IELT = intravaginal ejaculatory latency time; ("squeeze," "stop-start," or sensate focus techniques; stimulation device and pelvic floor; rehabilitation); PDE5-Is = phosphodiesterase 5 inhibitors; OR = odds ratio; SSRI = selective serotonin reuptake inhibitor; TEMPE = topical eutectic mixture for premature ejaculation.

[^6]: Measured ejaculation control.

[^7]: Measured symptom severity and sexual satisfaction.

[^8]: Measured Chinese Index of Sexual Function for PE.

[^9]: d = Cohen's d, effect size indicating the standardized difference between 2 means; DHEA = Dehydroepiandrosterone; IIFF-EF = International Index of Erectile Function-Erectile Function; IIEF-5 = International Index of Erectile Dysfunction; EFD = erectile function domain; MD = mean difference; OR = odds ratio; PDE5-Is = phosphodiesterase type 5 inhibitors; PI = psychological intervention; RR = risk ratio.

[^10]: Sexual hormones or neurosteroids.

[^11]: Pine bark extract.

[^12]: Derived from the bark of a West African evergreen tree.

[^13]: Psychological therapies: sex therapy, marital therapy, educational intervention, other psychotherapy.
